Properties
Uptake of 14C-thiamine in Escherichia coli (1,2) has been reported to proceed in a manner resembling the active transport of other substances in microbial cells (3) . It has been shown to be characteristic in E. coli (1) that 14C-thiamine is accumulated in the cells as TPP. Evidence has been presented which shows that the uptake system of thiamine in E. coli is composed of two components (2); one is a "carrier" specific for thiamine, which catalyzes the passage of thiamine through the cell membrane as a free form, and the other is membrane thiamine kinase (4), which cata lyzes the accumulation of thiamine as TPP following to the passage process.
TPD, a synthetic derivative of thiamine, has been shown (5) to penetrate into the red cells in the rate faster than that of thiamine due to the fat-soluble property, and to be accumulated in the cells as free thiamine against a con centration gradient.
In yeast, however, TPD has not been taken up by the cells (6). 
RESULTS
1. Intra-and Extracellular Distribution of TPD, Thiamine, and TPP in TPD Up take As shown in Table 1 , TPD was taken up by the cells of E. coli K12 and was ac cumulated in the cells mostly as TPP, but not as TPD.
No existence of intracellular TPD after exposure of the cells to TPD was confirmed by the bioautography (11) with a thiamine-requiring mutant of E. coli. Intra cellular free thiamine was detected less than 10 % of TPP accumulated. This percentage is in good coincidence to that obtained with 14C-thiamine (1 this assumption, uptake of TPD by a thiamine transport-negative mutant (KG900) of E, coli was determined (Fig. 4) . The parent strain, KG33, took up TPD readily from the external medium and accumulated as TPP, whereas the mutant (KG900) accumulated only negligible amount of TPP under the comparable condi tions. A genetic deffect manifested in KG900 is in a "carrier" protein specific for thiamine (2) , and the components involved in TPD re duction to thiamine are not probably affected in the mutant as well as in the parent cells. Negligible accumulation of TPP by KG900 cells in TPD uptake clearly indicates that (a) TPD passes through the cell membrane as free thiamine after reduction to thiamine, and (b) the site concerning the reduction of TPD is on the outer surface of the cell membrane in which the "carrier" protein specific for thiamine is localizing.
DISCUSSION
Disulfide derivatives of thiamine including TPD have been known to be reduced non enzymatically to free thiamine in the red cells (5, 16) as well as in microbial cells (17 Table  2) . The cells treated were washed twice with the minimal medium to remove an excess of the reagent on the cellular surface. The inhibi tion primarily shown for the TPD uptake by such cells is assumed to be therefore due to the block of sulfhydryl groups participating in the reduction of TPD to thiamine on the outer surface of the cell membrane. It has not been shown in this paper whether TPD is reduced definitely by a non enzymatic process. However, the fact that Km value for TPD uptake system (Fig. 3) is approximately 10-fold higher than Km values for enzymatic reactions in thiamine metabo lism including thiaminephosphate pyrophos phorylase (EC 2.5.1.3) (20) and thiamine kinase (4) suggest a possible non-enzymatic reduction of TPD to thiamine in K coli cells.
